INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B23K20/12 



International application No. 

PCT/JP2004/011144 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B23K20/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinah Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2002-66760 A (Mazda Motor Corp.), 


1-4 


A 


05 March, 2002 (05.03.02), 


5-10 




Detailed explanation of the invention; 






Par. Nos. [0020] to [0025]; Figs. 1 to 2 






(Family: none) 




X 


US 6029879 A (Elijah COCKS), 


7-10 


A 


29 February, 2000 (29.02.00), 


1-6 




Column 2, line 66 to column 4, line 16; 






Figs. 1A to IB 






(Family: none) 





Further documents are listed in the continuation of Box C. 



□ See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

a V document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P* document published prior to the international filing date but later than 

the priority date claimed w &" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
. 26 October, 2004 (26.10.04) 


Date of mailing of the international search report 

16 November,. 2004 (16.11.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

.PCT/JP2004/011144 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 
P/A 



P,X 
P/Y 



T,X 
T, A 



JP 2004-141948 A (Kawasaki Heavy Industries, 
Ltd.), 

20 May, 2004 (20.05.04) , 

Detailed explanation of the invention; 

Par. No. [0043]; Fig. 1 

(Family: none) 

JP 2004-58135 A (Mazda Motor Corp.), 

26 February, 2004 (26.02.04), 

Detailed explanation of the invention; 

Par. Nos. [0071] to [0075], [0081] to [0093]; 

Figs. 3 to 5 

(Family: none) 

JP 2003-334671 A (Toyota Motor Corp.), 
25 November, 2003 (25.11;03), 
Detailed enovation of the invention; 
Par. Nos. [0039] to [0050]; Figs. 1 to 5 
(Family: none) 

JP 2004-216421 A (Honda Motor Co., Ltd.), 
05 August, 2004 (05.08.04), 
Detailed enovagion of the ine 

Par. Nos. [0073] to [0074]; Figs. 9, 11 to 12 
(Family: none) 



1-4 
5-10 



1-4 
2-10 



1-4 
5-10 



1-4 
5-10 



Form PCT/ISA/2 10 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/011144 



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



* CH Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. EH Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 

The special technical feature of claims 1-6 is "a friction stir welding 
method for joining a layered portion on a recess portion and forming a projection 
portion projecting toward the buried direction of a probe on one end surface 
of the layered portion, the joining and the forming being performed by burying 
the probe, while rotating it, from the other end surface side of the layered 
portion toward the recess portion provided on a support jig or on a placement 

jig." 

(continued to extra. sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



2. (3 

3. a 



4 - CU No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004). 



INTERNATIONAL SEARCH REPORT 



International application No. 

.PCT/JP2004/011144 



Continuation of Box No. Ill of continuation of first sheet (2) 

The special technical feature of claims 7-10 is M a tool for friction 
stir welding, where a probe provided on the head portion of the tool 
has a first screw portion having a spiral shape and a second screw portion 
provided more on the rear side than the first screw portion and having 
a spiral shape wound reverse to that of the first screw portion. " 

Consequently, these inventions are not for an instrument or a device 
specially designed to use the method, and has no technical relationship 
including one or more of the same or corresponding special technical 
feature- Therefore, the inventions are not so linked as to form a single 
general inventive concept. 



Form PCT/ISA/21 0 (extra sheet) (January 2004) 



mmamm ■ 



PCT/J P2004/011144 



Int. CI' B23K20/12 



ffKHS (IPC) ) 



b. ggggofcag 



WaSE*rffofc*/M8Jf«- (SKttffF&M (IPC)) 
Int. CI' B23K20/12 



B#S3Sffl3Pr3fe&Sl 1922-199 6* 

b *m&mmm%im4i®. 1971-2004* 

H*B&9Sr%£fefttt 1996-200 4# 

B*H^HEfflgf3fe^» 1 9 9 4-2004* 



c. 



X 
A 

X 
A 

P.X 
P. A 



JP 2002-66760 A (^^^M^^k) 2002. 03.05, 
mWOMMtemW [00201 - [0025] ,»1-2B (7 7 0-*l) 

US 6029879 A (Elijah COCKS) 2000. 02. 29, 

JP 2004-141948 AOl|N£ftXJItt*3g**t)2004. 05. 20, 
«W©3£fBfc«W [0043] ,01® (^7^ I>— *D ' 



1-4 
5-10 

7-10 
1-6 

1-4 
5-10 



to 

TEj HBg5taSB«tr©tUJH*fctt#fFt?fcS^ % HSgttJMB 

B*fu< »«6©i*sij*a*srfliiiEi-sfc»e>»=9iffl-#-a 

roj n^isw^, mm, »**ic«R-f53t» 
rpj a^mgiBm-e, d*offi£tt0>£K«>sai2:& situs 



r TJ HBRttWB.Xtt«56B«fc4!«**i.«:3CiRt?*or 
rxj Wc|S3S<ofcas:iBtT?abo"c, ^:fc$to^-T?s§93 

r&j i-/<fvh7r5!J-S:i 



26. 10. 2004 



16.11.2004 



B^MMMfffl 1 (ISA/JP) 

Sffi#tlOO-8 9 15 . 
HCWBf ft ffl E® # iHT |4#3f 



3 P 



9 2 5 7 



03-3581-1101 ftm .3 3 6 2 



«PCT/ISA/2 10 «2^-^) (2004*1^) 



PCT/J P2004/0 1 H44 













mm-tz 


P Y 
r, A 

P,A 


^^^P^IB^ra [0071] - [0075] , [0081] - [0093] ,03-50 


1 —/I 

5-10 


P,X 
P,A 


JP 2003-334671 A ( b 3 * i IWDHc5*£?:|±) 2003. 1 1. 25, 
^<^ja#I&^ [0039] - [0050] ,01-5121 (7 7 ^^U 


1-4 
5-10 


T,X 
T, A 


JP • 2004-216421 A (^fflftTOI^tt) 2004. 08. 05, 

^m<Dmwmm [0073] - [0074] ,09,11-12111 


1-4 
. 5-10 



i^PCT/ISA/2 10 (2 0 0 4¥1J3) 



mmmm^ PCT/JP2004/01 1 144 



mms^kmsm (PCTl 7&(2)<a)) r»a^!SS^«^»S*^J;!5lS*«>|5iao-^fcoVNT^ 



3 . □ m&vffim «\ =e§Mfs*©®fflt?&o t p c rmm. 4(a) »f§ 2 xK-tfti? 3 ^ros.^ 



%m<nM-— te&frtm £ t mfa (gj l ^— • -y<r> 3 <£>jj^#) 



it ^o^ffl 7 ~ 1 0 (omi tmmftwmz. mmmwm&m xiut w una »* ^ ^fc y 



^>v^^.^v , »^"C > -X«i^_hco #SU^S#^#icf ^tf 



4. □ mmx&!&mtemum&^&n&Mmft\zm*vm><>tce>^ r©HRisssii, t»*oD®iffl«?a%u^iB« 



«PCT/ISA/210 <.mi^~iS<7>mm (2) ) (2004^U) 



WO 2005/018866 1 PCT/JP2004/011144 

m m » 

[oooi] *%m\t, m&m<Dummm£tixmf&£thtmmM%m&Tztcit>(Dm%km. 

[0002] ntfm±zmm^, ^(Dmm^m^-r^mtx^x^ ^yhmm^-m^ 
xhzAK mmtwm&\z&^xm&ttzbi>mm&frx\,^mz.&. w 

Ktt\sxm&Mwm&mjLM f 7<D7v~zf8*m&£ttytm&^'i- 0 m28 

xmvtmMu %^mfg\sXRftft<D'*vBLtmj&£tixv$i5o ^t, ^ubl 
[0005] m29^-r^K s 7u—?8<Dmmzft<>xmfk£tiitnffi<DtemT3^ 

[0006] m^(Dx^ mmmwm&K&\,^xte, ^u-ys^m^^xm^m 



WO 2005/018866 2 PCT/JP2004/011144 

[0007] m&K&$i\x>k^ttMc&&®mirz>tiit>, afrffjcmicmmztitcmffiT^ 

[0008] #rF^:^3^ia«$tt/c^T*^, f»<0¥»IBK^Ji«S«*ft«-r5£fcfc 

[ooio] ^fc, #w»3^fEm$tvfcK^f-t?{i, ttijmnfrtf&mttezft, 

[oon] -^t\ m3o^i-j:5^ N wmtmtfbfrt£mwfeMc2&3c&mmm<DmA 

jiMc7<D-7ti-78*m[%ttti^ mmA4<Dm$mkLxM®iffiW}U mmmz 
m-rztctb, /<VBL&$&±-fz>^ ktmmztizkth^ m^mm^wrmm 

#f^;£i$U: ^2002-1 78 168-^£$ft 
¥ff?$:1ak2 : mm 2001-259863^^ 



WO 2005/018866 PCT/JP2004/011144 



#fffc^3:4*M2003-62678-*£t« 

[0012] utAJMfib* mzoK^isirizmmmwm&mmMc5%®imL.xi>t£^ mmm 

o 

[0014] Z0£51&fM f &&mW-r&1t1ib\tt. Vvb^BUWffVV tttfLLl&ttliNl 
[0015] *»W©-«tt&* S WW\ J»«SIH*S^©f^lS6**^i±*-fr, 

.— &j^jB**<&«jft«d*^ 

[0016] *&m<D£.tt @ Wtt, ^o«t5«^m#^^5^^^^^^^# 
[0017] *3m<om<D S *OJ:5*J^«i^^^jSfeS^oytJKr*i:bT»fctLS* 



WO 2005/018866 4 PCT/JP2004/011144 

[0019] *»«o*i©flliiitintf, *Jkflo«fl^*s«ji$ixSifctcJ;o"C^$*t*: 
lWria^fflii&^KiiurtfissrKrj, 

[0020] ffcfc)*,, ^fflf&AtDflaJSrKlt, *««*W&Srlfii-BSI, ^©DfllfPl-aeglJ 

[0021] ud«b, ^*§^\ a»«»;:^y**fe-f *ni^#n<w$nso #&o*aH£ 

[0022] **5, Mte*¥WffimR^fcfcS^&«tf\ J.ofltrfBjM £ Wffi©£««::/ 
[0023] >M&^©»2©fflffifc:.fch,tf, **«©l»WdsaJi*tt5ri:t!:J:o-C^fifc$tb^: 



WO 2005/018866 5 PCT/JP2004/011144 

[0024] ^(D£?f£^wmmMc&mmLxmmmw&&&ft?^biz£'9, mm^mm 
mmA-fz> 0 w^m, mm^^mm^^mmw^tixm^m^mj 

[0025] *mw<Dm3<Dmmz£ft^ m&mnmjtmmtstiz^tK&^xj&j&ztitc 

[0026] itufaibg&te, mm^ntc^um±^mmmwm^mi:Mcxm^^m, 

[0027] ^mmommmm^tu^ mwcm^mmm^^t^^xj^^tifc 
mmn%, %nm^^(DmAmmm^T^>^m^^^\mK^fixK^±. 
i&mmmmrtbtitimmmMcXxmu mmmm^<D±^m>bmmmwm 
^mT.M,(D^x2^^m.iik^xmmmn^mmmwm^-r^mmmwm^m 

m^^vxm^^xmm^±<Dmmmm^mmmwm^--r^m, mtz%w 

^mmwAmmi®ftxmiLts^zmmmwm&xmmm£frz> 0 
[0028] ^(Dmw^m^xte, mmmzyv-7&mkts^tz>^biz.£^xm-7v--y<D^ 



WO 2005/018866 6 PCT/JP2004/011144 

coo29] b£4>> ±M<Di.o\zmmm^^uo^t\^^x, -f^-y^mm^^-t^ 

[0030] sat, ^(Dm&s ^n-^oisciioT, mmzthtt-?m±&$±\imbm$. 

[0031] £tb^ m^mm^M f <Dmmm^mm^^(Dr\ y<vmm^ti^t^m 
[0032] *&w<D%i5<Dmmc£ti&, mmm^mmm^ti^t^^xm^ntc 
m&fim v^nx mmmm ^mm-r^tasb <Dmwfe Met , 

[0033] z.(D£?tmj&t-rz>zbK£r)^ mmn^y^—y^m^^m^myti—y'cD 

fc£5^ Bm&ftm&(D{^M$))m%fa±^z^btfx%%bkh^ m&mmz& 
titcmmn*nz>^b&x£z> 0 

[0034] P^^&^S^tlcioT^e^A^Afflllfl^rt^^S^^b 

[0035] ^e^(o^6cDfiij®^in«\ m&.m<D&mwk<o7—?<D%mm&B&m*m& 
KXoxm^-r^tz.ibfDmmmwm^mx.m^^x, 



WO 2005/018866 7 PCT/JP2004/011144 

ft, 

[0036] ^<D£?^ miteZ&bm2te£mt(Dte\^(D\ii}%%mzU «CD^l^«^l7 
[0037] r<&#£\ ^i5cf@(D|fj|E!7-^«aii$n, BUf2fgl;teM^fESg2;teCgRi:<D 
Z^bftX%& 0 

[0038] £fc, mj|S|llfeCT^tuia^2taCTcD^CtV^^L<^^$tt^^^^, fu 

[0039] se>fc, H&i5^i^ciaj^tacuj^tuia^2^c^ofecuu{i3g^bTv^t, 
[oo4o] [ni]mm> mi»0«i}c#^^^#^^is^^-r6fcfecD^^ffl^A^ 

[B3]g|3Wu 02(Oail^^0^mW i ^fflX ; i r <7)^ > n-^^«|^Ufc^S^ 



WO 2005/018866 



8 



PCT/JP2004/011144 



miimii^MKmm^mm^^ntc^mmmM^n^mmmxh 

o 

[1313:11213^ mi2<Dmmmwm&miiiM:%mj&i-&mwmmmmmmu 
^tifc^m^-r-^mmm^mxh^ 0 

^-rmmmmmm.mmx^ 0 

m i5]m 1 tts^^if Am mmxm^-r^t^w^xmmmM,(D\m^> 
(Dmmt^u-ycDw^t7im~^tcv^m^^—^mmm^mxh^ 0 

mmmmmmwmxfrZo 

mmmi7i^ mm^M,(Dmmmmm±^titc^m^irm^mmmm,mmx 



WO 2005/018866 



9 



PCT/JP2004/011144 



miwim.mimmmmxn^mm^mxmm^m^mmmmwm^m 
[g]23][g]23(4, mmmwm^miiMcCD^mnfDmm^^-^cmm-r^x 

[|H24][1124^, *fcjgiJcDm^^^fflX^t/!7-^0-g|5ir®#J®ll|-efc5 

o 

mxh% 0 

[|2]26]|g]26«, $^^^f^iJ©m^it^^fflX^(7)^n-^(D{|iI®^MPbfcm 

[m28]Ei28«, ^^]^^^^tb^^-rv^^v^-^^/ c ^^ffl^A{cifee$tlf^s^ 

[H29]|2l29tt, M^I3^^it^TV>^V^-^^^^ffl^{c:ifeS$nfc«ji§|5 



WO 2005/018866 10 PCT/JP2004/011144 

v wffittK m x&z> 0 

[0041] j^t, *&mmz>m»m*m&jjmz'o%. mm^m^mm-r^m^mm^ 
mt(Dmmx«bmtenM(DKm*mf. ffitt<Dmm&mmi,xmm\mw~rz>o 

[0042] teC&Jc, *i^filtottti«t5. 

[0043] Hll«, ^ffl^ftl0t,JISfS-^O^C^5000#-&-Cfc5V^^5000^(DT 

[0044] mi7—?wiRx*m2y--?w2teK\,^z.mm£ti, ^^<omm^e^mm^ti 
[0045] mmmwm^mx.M,7n, hhe#9£, nimmm(D—mm\zmm^x^mu 

^KJtfetb^Dfl«Bi8(Z>iB[SJ!:jfcLT/hS<K^e>n5o &W-f-*Ui, D0g|3i8©ti:@ 

j5Wl©^lffTl(02#fig)^2!7-^W2©FfelJfCT2fi, 0U>tfi* $J2. 5mm, Jftl. 
5mm, Omm^^^-rS^i^T^^o 

[0046] mmmwm^mn^7\^ zvmm&w&iscDmMim-gii-r&xoK 

[0047] MHMgft&g-tt, ^T©J;5^bmJS$tbS, 

[0048] 02^^-f-j;5^, Hl 1 7-^W1^2!7-^W2i^jibTfflS^6^^ 

[0049] m^. mmm.w^m^M,7i:mmu6^hm^mxmr^-r^iiLm^xT^ 



WO 2005/018866 



11 



PCT/JP2004/011144 



[0050] ^n-^8CDlH]^g]^^#oT, ^»g|36^*5^6^#Mi^Al(D^I^}t# 

[0051] 7'8©M^oT, fl2!7-^W2^:|ott£fgll7— ^Wl ^f&t?ffi 

^g|328^^$tu5 0 ^LT, ^ffig|S26te, |5^^28^^-f'5o &*5* flfe&glS 

[0052] m3^m28^itbi:tR^^^j;5^> mmMBmic$o\,^x, m^v— 

tf)fc#>, ^l!7-^W1^2!7-^W2i:(D^#^M«, jt^J^A3 (EI28#^) 

M:bTm^^AKBi3#fie)(D^^#<^m5o mimmmmim 
zmmmmi&j>mzm^xfo, &&wGfomzmmt*m&jjmz&^x, mi 
^-^witm2u-^w2t(Dm^mM^Mmm^tc^xmwi'^t^x^^ 0 

[0053] LMx «JifP6§rP^^-fr^V^^S^-t:1^yBL(l2l28#^) ^^tLTb 

f&^z^kte<mmm&mmMw&<&~tz^kfrx%z> 0 

[0055] £<£>i§-g\ ^^II^LT^J:^2TO^n-^8^«$^^i:T^OM« 



WO 2005/018866 



12 



PCT/JP2004/011144 



Loose] mmwMwm^um2(Dmmmwm^nmoK^f^mmm^, m28K 

[oo57] m5frbwibfrte£?\^ mwmmtfm-x&ti^ m^mwrn^mocomm 
mttt. ^m^^mmmwm^um^tL-xm\.<^<^. igemm© 
mm^m^^xn^^yvmm^n^tz.m^mmmtti:^ 0 ^<d^^ *mm<Di& 
miz.£tu^ m^mm^m^^mwMwm^um^42^mi¥-r^tt>x^ 0 
^ossfs, mmmwm&Kx^xmmmfc&mzm&ztit-^tKmz-, 113^ 

n28i<cfo&-rz)frt>x2bz> 0 m^ni38cor^-AK w^iaot 
\ym32tzttffci-%mmzf&m£ti, ^^^^^mm^hth^ z.<dx?iz 
miy—?witm2v— ?w2txfavibwntfj&j&£tiz>z.bfc£^x, ?w 
ibm2v-?w2bi)mmi<m&£ti, m^mfr\&)±.vfcfc#>x&z> 0 
[0058] £fc, m28frbmm&ti%£?^ ftmmffi\z&zBmm*m&jjmz.&^xft > 

yn-^Ol^Lii, %2V-?W2(DmmT2£Vh!&ir±%<fj;tftlittbfo\ 7° 

Kmmvm^<Dx\ mw—^KDmmw^^b^<, z.<DtMz.%\y—? 
wibm29-?w2b*mmm&i-z^b&x%fj:<te%frbx&^ ^h^, m&vtc 
^-y8^wm^Mc^xmmu^^o^ nw-Tibm2v-^w2(D^m-T2b 

[0059] mimmwm\m^mmm.wm^yjm^^^xn, /n-^8©i§ 



WO 2005/018866 



13 



PCT/JP2004/011144 



[0060] *fc, IH7^-r<fc5^> ^8©S$Li5^JPTlfcS)ffT20fPit)^V>4&^ 

[0062] fc*5 % DflgBfi, ntt^OHaiH518{C#lCPS^n5t><^T*(^<, ®8^^i-«t5 

, DfllBJ18<Z>l£S|JJ^iR!Rat56S:ia!»t5J:5tb"ObJ;v\ 
[0063] £6>t£, imi^l-i?^ ftXflb&>fcjfc*l!flSP58-c*>o-ct>J;v> 0 

-^8^aci-5rtT% Dfl«P58©^^fc*fJi£:bT, :KRftftg|3^«c£*l5o 
[0064] Se>m*fc, MSI 8, 52, 54, 58(^^^{^^^6<7)^1^3te^tL^<Tt>J:V> 

o 

[0065] ^LT, M$tLS!7-^(7){|ii6:«2{@^pg^$n5 1 bO-ri^<, 3j@J^_L(W- 

[0066] jfcte, ^2mte^fl8^ovN-cSftW-rSo :of2ltlStii, El2^<Z>gg|S 

[0067] ^fflf«114(D^{4St&a:^T'fcf9, MfE#AJBMJ112«:S!E5: 



WO 2005/018866 14 PCT/JP2004/011144 

Jf Affl[Mll2te N 2#<W*TfcJH28lSi, BEft3ZZ»H:E2flSi-52*©iSiZHBtSr 

[0068] mi3^-r<t5ic:, tt«^ii6fi, fc¥mmtf&Ammnii2bm&j&x*&><o 
toiff Affl mas 1 1 2 ^ifcLT^/j^n£cD^ ttigp 1 1 8 h , n Am mn 1 1 2 ^jt 

Affl Dfl^pi 1 2\z.mxzthz>— y^i/i^u 1 2o<DT%hm^%fmm ja i4<d_l#s 

1 8^Affl mm 1 2^itLT^ /J^fe-Cfc^/cfc, *f Affl DMl 1 2<D rtJH^ 
2?Ml 1 8<Z)fliJJlli£(D m \a^]) Tv>^l 24^^CTV 
[0069] Sfc, If A/B|MI*Pll2©l*iJM, S.^WlH5118cDi|iJj^M^«#^#126, 128 

M^>oy^i3o^A^ttxv^o jftHi-fttf, if Affliiagpii2<£>i*jj^S£, mm 

[0070] -tbT, *feggU22<£>_h$S®fc:rau ^OtK Wffi^JfRT*&5^£Rte#?F^ 

^Da^l32^^^TV^(IHl2#Rl) 0 
[0071] *g^l22(7)iy]^132«, m^-TSJ:^ ^l«7-^Wl^.t>^2!7-^W2^5: 

!7-^W2te, ^jt^^^llO^ia^^IBm^tLfclll^b^V^^^fCj; 

[0072] ±mmimmmmtmm^ mmmwm^mx.M,7i^ mmmt. mmm^co 
8(Df\.m$, mm^22Knrtbfrtm&i32(DmmcikL.X'\^<m-ibthZ>o & 

4b\ ^o-ysrog^L, ^117— ^WKDFfcjjyTl, ^2!7— ^W2cD^ffT2f* > MZ. 
te\^j2. 5mmjl. 5mmjl. 0mmtt£t5C,i:^i:^§ o 

[0073] ^mMmMKmzmmmwm&mfeMriio^ m*mzm^jt<n£5imj&t$ 
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[0074] M2mmmmz&zmm&#&&jftkfi, skr<D^\cvxmm^n^o 

[0075] %-f , Hl2^i~J;5H:, Hl 1 7--^Wli||2!7-^W2t^JiL-C^)ilf|56^ 
J&U ^»»6*«*f&All6©*fll»122O±«iit®li:OT-r5 0 r*Uc£^ m 
IfBl 32*S«®|f|S6T?«*DtL5o 

[0076] Hi4^-r£5^ *»«H*S^fflX^7(^o-^8)Sr, *©*MSlL2^ 

Da«iJi32©tt«Lifcwxwfc--s:i-sj:5fciBflH-5o z<d&f&x\ ^mLimm 

[0077] ^LT, 7°n-:/8£ N «Jil»6d^0fSWIW^«W^S^fil*-CT»$*fe«, 
^o— ^8SrHHE^9rfclHHEf«i-»i-5o ^<Vtf:MX\ Hl3t^-f ^n-^8 

®^6<7)^idSllflgpi32«Ai-5o ±!BLfcJ;5^ x 0am32<D7kWr®<£>E^ 

[0078] rr.-c\ tii^i{j^i-5^n-^8^^tt^erufc^T*«Jigp6^ffl^s:u, I*] 

*mni32fcmA-tZb, tlMlieWt, #^LlX«tt^L2^^j-bTii:=fTi- 

mr^, mummies WAmmmi2<D^xA^^m^xmiLi-^ 0 

o 

[0079] r^fi^mtcf*, ^^Tfcsoy^iso^^i-^c -r*t?*», oy^ 

[0080] *MM<D]&mfc&\,^x^ 7v—78tiK w&v— zfs(omw^L2tmn 

\32(om^it~m,^^mxnm%Q\^mmjt^ iff&iii6^, 
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(Dm£t>mft-fz><Dx\ ^n—^s/S^ \u}^i32<Dftmmt— femmz-k^xtzm 

<vm^ r*mm^^m^b*%\,^mffibmm£ti%^btets:\,\ ^fc^, 
y8(Dmm<Dm(mwmmA2)&mmmwtsti. -^o^m, mm^^mmm 
nmzmfrb-rm^bftZo mtztizmom&'j? 

<Dm&fem&*%<-rz)Zb&x*%z> 0 

[0083] ££>M, »1^16^ttilHl«H:, yp-y8©ISI:^ot, ^2!7-^W2^lt5 

2izttfoi-zmmzj&te£tixfr^&ftm&nvbtiz> 0 z.<d&5\z. s miv—twib 
m2u—^w2bx^v^m^m^n^zb} l z^xh,m^m^m±-r^ 0 

[0084] Lrt*b, B2Hl£^fig^J;ix«r, SfSlfB6^*3V^T, :7°o— :/8/^$:Lfc#<D|W 

[0085] ft*3, ^8iSIlItettf^«r.ifcjiltUT«Wf&All6*SlEl*sibf^LJ:5^U 
W~?Z> 0 r^)fcfe, «Wf&Aii6*siEltel(if^-t'«r:^iS|ajhSn«©-C, JIH*$#& 
[0086] roi^, *^SrH!*&U-C43 «t ^2^ K^n— 78&ffiW>£&Z>Z.bX$l<Dimkffi 
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* 

[0087] ft*?, ifegm22^im^3Mg|5te, Rtt^cD[V|$Pl32^#^PI^$tt5 1 b 

[0088] £fc, [H]gPl32CD^P^^jig|56(D^]^^$^^S«#^^V> 0 

[0089] ^rLT, ^S$tb5I7— ^(D0i5ctt2f@(Cl|5S^$^^^>T1^<, 3flIJ£AXtf>]7— 

[0090] ^±omi^J£^S:U ? ^2^M^^*5V^T, Ell9(C^i-m^Jt^^fflX 

Jl2io£^ffl-r£j;5^L-obJ;v\, ^i^»^^!j<bUTmB^-rn^, r^m^ii 

^^fflX*210« x ^iy-^Wlim2«7-^W2i<D^jl^6^^it^^t 
£^Xm&'fZ>tc£>(Dh<DX&><0, ±^OB2!7— ^W2^J5-r^,lHl|5#:216i:, f£ 
[IJi!tef£216<D;fe^^^ 

£*rCV^ 0 [MlS^^tt^n— y'218(D^^X'0h^<, Ml8t^°n-^21 

[0091] 7v—7*2i8<Dftt%ma*. fttec<Dmmmxfoz>mtec&22ok s mmm 

C&220£<9i>&MKmtfbtl, &UZ(DmMmWXfo%m2te.ZM222btfntfb 
*VCV>3 0 ^<D£otmf&Xh%~7v--7218<DtfWkl,Xl^ MtLtt* Sii^X^ 

[0092] fc*3 % J^^^fflXjt^lOte, 8TO«#g^<MT5l8U IH^216(7)±^^ 

[0093] ^l^C$P220ir^2feCa3222t(7)^#||224^^lH]^216(D^®216a^ 
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[0094] ^/c, ^l^M220OfeCU4220a<i:^2^C^222C0^CH4222aM^L-rV^ 

CUJ220ai:^CUj222a« > m^224<D^PXm^thX^^ 0 2aCUj220a£;JaC 
Lij222a^CD^(Cfi, IfflV^f ^^tj-^TVNTt^, ^CUJ220a^C|Jj222a^ 

mmmz&pxmmt5tix\,^th&£\,\ 

[0095] mi^C§|5220^.^2taC^222^{i, ;teC0l220a&tmCUJ222a.l^<Dflil 
©2aCU4220b&tJ*222b£rI&tf\ 2&<DUZbl,Xh^\ 

[0096] Ell9St^[gl2O^^0Jb/5^J;5^, SgltaCT220tfg2;teC^222<^;teCfcV^W: 
^IXtS^tLSi:^^ ^lfeCg|3220<t^2^C$l5222cD|i^f6]ft$Hfi^L<|S 
5££;ftrCl^> 0 i-fc;b*> % IH20tC^V^ > ^LCtU220a^*3iCUJ222a{i, ^#^224 

[0097] im9,&t/|I|20{;::j3Vv-a3:, ffcl^tllr.k, ^#^224^— 

#j^l-cv^#\ m^,^-B224i^ mmaz&%£ists:\<\ 
[0098] ^<z)j;5^c1t^^^^t^^fflx*2lo^fflv^T, mmm^mmm 
w^-rz>T.m^\<^xmw-rz>o 

[0099] fglI7-^Wl£Sg2!7-^W2££^JiUyWIgB6£r > ®19^H-£5^ 

mm8%m?£?^x3inmfeMioi<zmw-rz>o ^(d^ s mm^(D±.Mz.\iLW 
-thmmm.wm^m^2io^m^^ 0 r©t^ N mmm^mT.^210^ 

[0100] &WC\ ®2lK:^i-J;5^> (H^li^L^^m^jt^'^fflX^lO^Tf^ 
$i^r> ^il$|36(±^0||217— ^W2) (^Lt/P- 7*218&lNl±.VXM&£ltZ> 0 
rO<tt!^n-^218(^^^tt^^cmi^CT220}tt^Cl?fcSC^^, 

[0101] 0^^^^*5v^T«, mmzmmm,ftm&mT.M*2io$:Wi27-?w2(Dm 
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[0102] [H22^-r cfc5i-> [Hl^216C0^ffi216a^^2!7-^W2(D*®}C>Pj-bT, H 

^^||IIHlfc^t^v^^tp^^^^fflxA2lo^$b^cTl^$ J ^i:5o ^gg, 

^^t^^fflXJ r 21O«0#f+^r[^^[lIfeLTV^5^s ^2^D^222«^taC-C 
fe^^^^^, l^02^W222«^2!7-^W2^UT|f A^Paih-rS^^^ 
1~5 0 -^fcvtlte, H2feCg|5222^m2!7-^W2^SS:-r5^^oT^:#<^6o 
[0103] BtliEcDi:*5i9^1^«220{tt^CTfc6^^^, 0^jt#^fflXA2 

lO^B^f+^^lvllIl^^rSrt^oT, ^l^C§P220{iT^^lR]JtT^tl]-r'5 
;££:3§3rr3 0 ^l^C|f|5220^^2^C$|5222(DfeCt 0 ^^{^b<^^n-5^^ 
^l^Cg)5220i^2^ClH5222(D|i^f^S^Htt^b<lS^nTV^ri:^^ 

[0104] />&<^> ^#^224^217— ^W2CD^E{C^-r5*-e^, fg2<7— ;*W2&T>* 
Il^^Wlt^tt, mi^C$P220(D^ffl^J:o-C7 e n-^218^A-X^ 

[0105] £fc, ^n-^218^lHlfeS:U?TI^^^I^^. H2y-^W2S.t/^li7-^Wl 
f^Hl^iCT220^ < i;oTX^#^X^§^^^§-^, ^2^aC§|3222^J;o 

[0106] ^{C, ^®216a^^2!7— ^W2J;'9t*lHlfc^V^|j'*-eT^Lfc^, 

it#^fflXA210^tHl^?:li^Lfc^, T»^O^.^ih$-fr6 0 ^(D^, 
Bl^M220^T^^[^ttT»«^t^2^ClH3222^^^«^^^ 
^-T^w^^, ^n-^^lS^^^g^-p-^-t-^-^^^jh^^ ^ 

7v—?2l8Ktert&mite^220km2teCn222t(DmM-m224^ %$2?—? 

w2tmi7~?wit(DM&BMic-$c-i-z 0 m&m24tm^mM^ m-m^ 
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[0107] z(om&fc%>\,^Th. &mm<oM&mwiUtte&3i&mt£Mcio<owMi8frffi 

[0108] m22(D^XlRZjnt2X*m&&}fc7jk-t£o^ T^Sgiy-^Wl^ 

rtz>-7v-z?2i8(DT5:mm^ mite.^22oiz£^x±jj^m%±if 
8(DjG:mm^m2f3.^222iz^xr^m,rifhth^o 

[0109] H23^-rj:5^ H2!7-^W2^V^Ttt^fnYl > Y2<D;frft^ |gl!7 

— ?wiiz&\,^xn$:ftixiRxfx2<Djjfa^ ^^nmj^MWi^^r^o zti 

h<DW&MW}\^ ^RlXl, X2, YlRVY2<Djjfal<cr^tcVi}— &M1±M»)£&5 0 
[0110] mi^CT220^i:oT±^#^Jt^ibtl5»^:t^2^C^222^j;oT^ 

[0111] ±|HcOt*5«9, Hl^C^220^2^C35222(D^Ct°5/^«^U<|^^n 

5M>^, ^l^C$P220i^2^C$P222c7)^f^]5$H^L<^^§tLTV^r 
^l^C^220«^M'f4»t||2^»222iCj:§M'l4^»J^^^j; 

[0112] Z<D£?\^ m2V-?W2tmi7-?Wl^ ^#iHM(^^^*^W^Jt#^tb 
^222^^CUJ220a^222at±^P-T?^$tLTV^(l2]20#^)^ ( h^^ 
[0113] m27-?W2<Dmm4k&mik£foZ>Ztfrtb, m^U<D^U2n^2U-^W2<D 
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[0114] ££>(C N ±jj<D%$2V7— ?W2\Z&tfZ>-7v~ y218(D^&Bmt, #2*aU.gB222K: 

cons] -<d£okvx, mmm&Bmti&m&ut&. mmmwm^-mnmio^^^ 

[0116] _hJfi©tJiWT?tt, Ml^C§B220O^CULj220ai:^2^CS|3222cDt3iCUJ2 

22att, Mpm2omm)xmm^nx^-h(Dti,xm.m^f^K ^^oscx, 02 

fcJ:V\, m26i,Z.^^zU\^\U220a(D^mUt^\U222a<D^U, AT? 
teC\U220b(D%$$nkte^lU222b<D9u1QM$:. *h^lRl^#^«lfffl^-Cb<tV\ 
[0117] JW*8t^^X*210SrS^«-*I^I^IiIte**5»^, *IMSlMO«R 

[0118] -ftefrib, mmm.wm^mnMc25oxi^ m^mwrn^mn^ioK^^mi 

teC^220\cm^%miteCm30tf&teClzn7£i$tl, iuiEi&2:te«222*;itg 

210^bT^CcOfR]#Sr34fr^i-5^^^> R^Ftf^lRl^lEl(BS*ari:J!i«tO> * 
»^^fflX^250tt,j*^*^^fflXft210^PI«O^*S^S 0 
[0119] m^m#^fflX*210 > 250^0X^-^5^^, ±v&(DmW<D£o 

iZ.mm&6KV&7££fr,Z>h<DX'fet!:<, M*.&. 027^-fJ:5^> Sgffil^dr^^^ 
$tLfc||l!7-^W1^^2!7-^W20^^^®^^#^-t--5r^l? 
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£5 0 JW»i«#S^fflXA210, 250^#^^r®{^oT^»J$^ 

[0120] #±©151313 te*3wc, «1[±, ±T#ft©^iB£II]®S£t£oTfEUh/^ Hi? 

v\ 

[0121] #38Wtt, ±iEomfe©^fl8^PS^H5i^5&< % 
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[i] w©w(wi, w2)^mm^n^t^^xj^^titc.mmu(6)(D-^ 
m*3L&mmM? do) -t-^u tammmn (6) <D«ffia^mgiif #^ffixji 
(7) (D^u-y (8) «rs^$iirTf«ji^ (e) ^^Jt^^-r?)*^^^^ 

MiE^ffl ^ ( i o) ( i s) &m-t, 

tuia^n-y (8) ^(u^m^^^^^fE^ji^ ( 6 ) (DmmmtQ^m^hmm 

[M (18) ^ftLTiI$:£^5w^£^ HufElM (18) ±.(DMmmm$V> (6) £^ 
^-f5£^^ MIH^n~^X8)(D«f«^^^LT^ttSi-?)M(44)^Bij|E 

[2] ft^llEfcO^l^fe^&V^ MI5(i§P(44) ^tR Wffi^P&R^&M 

5.otfrfE7K¥ra^ii:M^Bfrfa^n-^(8) c^M^JtL--c*:£<f£^ 

[3] m^^§is#(wi, w2)t>mmt5n%^bK&^xBf&tstitcmm^(6)%m%S; 

fflM(io)tfcot, 

m^^^ffl X H (7) tfX7°n-y (8) ^m^tlj^b^^^BUlE^SgP (6) <Dfa 
Sffi«^iSt5ii:}c#v \ BufE^JigB (6) <Z)huI5-^® ^BulE7°n-^ (8) 

mktTzmmmm&m xwm mm ( 1 o) „ 
M www (wi, W2) tmmzfrz^kiz^xmf&ztitzmmn (e) 
mwm&xm&zntcmmmmwm&mtt (42) t^-r, 
Huia^a^p (e) (D-mmi^ mmmwrn^muM (7) ^0-^- (8) tmmmm 

(6) »m^ffi^S^:i-6it^#o-c^tHMbfca^ (44) £^i-;5^£#|§te 

-r^mmmwm^uun (42) 0 
[5] iti^wiwi, W2)tfmm£fr%^t^£^xmf&£titc.mmi®(6)%, 

mfeMt (1 14) a/bim (1 12) ^yr^* (124) &*kx^z>£?KWA&ftx& 

o_bJ£rg fcHflgB (132) ^tt<btLfc«ce^* (1 16) BfifB^SgB (6) W 
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wia^n-^ (8) &miffl!ft£tt&bmemm& (6) <D±j&m*bm&mw.%i 
Ad i6) ona$B (132) ^[^L-r^^ri^Mifp d32) ±<Dmtzmm& (6) & 

Jg«H£#&£"$-£l&, «rlB^«Pfflf&A(H4)Sr, tt«Wf&A(ll6)©EiaJ(132) 

[6] »^Mf-(wi, W2) dS3«jl$n5^i:ti:j;o"C^fiJtSttyta»S|J (6) 
«8^t-5fcfc©*tt««i^JBte^ (110) tfcot, 

±*B^Bfl§P (132) ^fgttibtLTBtrlsaSlfB (6) %Mm-rZ>tcib(DMWl£Mc (1 1 
6)4:, 

tfrlB««?&A(116) &ifA^Sfcfc©#Affl|iaa&dl2) rtSffcttkftfc^JSfflfe 
Adl4)£, 

ftuia^fflfeJI (114)4:, Sfj|E«cfi^(116) te33ttSf&|BJfAffllffll»dl2) 
^yT7>:Ml24)riS£C5<fc5^A$^ 
)4r, 

^^i-a^ts^Hftii-****^^ m ft ( i io) 0 

[7] *«cffl©&JKK©!7--*(Wl, W2)©^SSiJS:J«»**#S5'&^J:o"CS^i-* 
fcfc<0JW*«#8teJHXA(21O) fc^X, 
f!ulE!7— ^ (Wl, W2) *#$;15IIHE# (216) 4:, 

KUHBfle (216) <D^cTO^[H#^^^$tbTHfjfEy-^ (Wl, W2) K*f AS 
*l5^-^(218)4:, 

mllE^n— :/(218) tt, ^SP^^tv, TO^T'fc5^1^C^(220)4r, 
B&tE^lfcClfB (220) J^^ftiJ^ttfetl,, i&fEm*aClfB (220) 
Ifttfc5^2fe^ (222) 4r, 
*Wi-Sii*#«4:-r5*i({jKtf«^fflXA(2l0), 

[8] n#&7ftM<Dmmmnm&mjLMc{2io) v-c, 
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M&WLOWltZV—f (Wl % W2) l3Mto&t>£tl. 

tfj|5Hl^« (220) bm&f&2teZn (222) (224) d»G>lWnE0*E# ( 

216)^S^TCOSgfif (H) fit, &36MB©ffifIEI7— ^(Wl, W2)£>5*>^ffifl£>!7— ^ 
(W2)O/¥^tlB§^L<^^tLTVNS^i^mii-^*^#^fflX ; i,(210) 

o 

[9] »*5C7ia«t©jiasiaHw^fflx^(2io) k^t, 

HulHmi^W (220) ifII5^2^iCgP (222) ©feCfc^tt^L<$:j£$*i3i:£ 
fulEjgDfrCgB (220) iftflf2f£2;teCgB (222) ©W^ft^S (H) ^L<«S$tt 

tv ttk*mk£+&Bmm&&m (210 0 

[10] »**7|Bife©JStHW!ttW&MX^(210) tCfcWC, 

(tulE^l&CgB (220) (DtaCUJ (220a) i:ttj|E^2feC^ (222) (DtaCOJ (222a) 
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FIG. 4 
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FIG. 6 
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FIG. 8 
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FIG. 11 
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FIG. 17 
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FIG. 21 
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FIG. 23 
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FIG. 28 
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FIG. 30 
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